OCCASIONAL PAPERS 



MC2 

library 
JU iM 2 1 1994 



of the 

MUSEUM OF NATURAL HISTORY 
The University of Kansas ER3ITY 
Lawrence, Kansas 

NUMBER 166. PAGES 1-21 13 APRIL 1994 



A New Species of Toad (Ancra: Bufonidae) 
From the Lowlands of Eastern Guatemala 

Joseph R. Mendelson III 



Museum of Natural History and Department of Systematic s and Ecology, 

The University of Kansas, Lawrence, Kansas 66 045-2454, USA 

ABSTRACT A new species of toad is described from the lowlands of eastern 
Guatemala. This species occurs sympatrically with Bufo valliceps but is restricted 
to low elevation, montane, rain forest where it apparently breeds in small streams; 
it does not occur in the disturbed areas, where B. valliceps is most abundant. The 
range of this species includes the low montane regions of eastern Guatemala, and 
the Maya Mountains of Belize. This species is placed in the poorly defined Bufo 
valliceps group. 

Key words: Anura; Bufonidae; Bufo campbelli; Bufo valliceps ; Guatemala; Belize. 

RESUM EN Se describe una especie nueva de las tierras bajas del oriente de 
Guatemala. Esta especie ocurre simpatricamente con Bufo valliceps pero esta 
restringida al Bosques Tropical Perenifolio de las montanas bajas y se reproduce en 
riachuelos pequehos; no ocurre en las areas pertubadas por el hombre, donde B. 
valliceps es mas abundante. La distribucion de esta especie incluye las areas de 
montanas bajas de Guatemala oriental y las Montanas Maya in Belice. Se ubica a 
esta especie en el pobremente definido grupo B. valliceps . 

Palabras claves: Anura; Bufonidae; Bufo campbelli ; Bufo valliceps: Guatemala; 
Belize. 

Although Guatemala is a small country and the herpetofauna has been 
summarized twice in the past three decades (Stuart, 1963; Campbell and 
Vannini. 1989), it is a topographically complex area from which 
undescribed amphibians and reptiles continue to be discovered (e.g.. 
Campbell and Brodie, 1988; Campbell and Smith, 1992; Brodie and Sav- 
age, 1993). The herpetofauna of the rain forests of the eastern lowlands has 
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been poorly sampled until recent field work there in the Montanas del Mico 
by J. A. Campbell and the Sierra de Santa Cruz by E. N. Smith. These 
collections and others from the region (Duellman, 1963; Mendelson, 1990) 
have resulted in the collection of a distinctive new species of Bufo that had 
been collected syntopically with, and confused with, Bufo valliceps . 

MATERIALS AND METHODS 

Terminology of the cranial crests is modified from that of Martin (1972) 
and is shown in Figure 1 . The webbing formula is that of Savage and Heyer 
(1967) as modified by Myers and Duellman (1982). Specimens with con- 
spicuous nuptial excrescences on the first finger were assumed to be males; 
the sex of all specimens lacking such excrescences was determined by 
direct observation of the gonads. 

The following morphometric measurements were taken in a manner 
following Duellman (1970:fig. 2): snout-vent length (SVL); tibia length 




Fig. 1. Dorsal view of cranial area of Bufo campbelli (UTA A- 18-1 99, paratype) 
showing crest nomenclature used in this study; facial crests are shown in Figure 4. 
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(TIB); foot length (FT); head length (HL); head width (HW); tympanum 
diameter (TYMP). The following are additional, or modified, measure- 
ments: orbit (ORB; internal distance between bony margins of orbit); 
posterior crest width (PCW; distance between the lateral edges of supraor- 
bital crest, taken from anterior side of junction with postorbital crest); 
anterior crest width (ACW; as above, taken from posterior side of junction 
with preorbital and canthal crests); eye-nostril distance (END; distance 
from posterior edge of bony margin of orbit to posterior margin of nostril); 
supratympanic crest (SPTYMP; straight distance between anterior and 
posterior margins of supratympanic crest; this measurement includes some 
component of the thickness of the postorbital crest); Finger 1 length (FI; 
distance from medial edge of pollical tubercle to tip of digit); Finger 111 
length (F3; distance from fleshy base between second and third lingers to 
tip of digit); parotoid gland length (PARE; straight distance from most 
anterior point to most posterior point of gland); parotoid gland width 
(PARW; straight distance across gland, taken near the midpoint along its 
length and oriented perpendicular to the longitudinal axis of the animal). 

A subsample of the toads identified in museum collections as Bufo 
valliceps from eastern Guatemala is distinctive by having relatively smooth 
skin, pointed snouts in dorsal and lateral profile, and the absence or very 
weak development of the preorbital and pretympanic crests relative to 
other specimens from the same area. Based on these easily observed 
qualitative characters, 1 separated all adult specimens into two groups. I 
labeled these groups simply “Blunt-nosed" and “Sharp-nosed" and com- 
pared them in an initial analysis using univariate (ANCOVA; BIOM pack- 
age, Rohlf. 1985) statistics. 

The initial diagnosis will serve to distinguish the new species from the 
sympatric population referable to Bufo valliceps . I performed a Principal 
Components Analysis (PCA) of the 15 variables described above to illus- 
trate variation in the new species and variation among populations refer- 
able to B. valliceps from throughout most of the range of that species 
(Porter, 1970). Measurements used in this PCA were collected using digital 
calipers, rounded to the nearest 0. 1 mm, and log-transformed. The analysis 
was run on a covariance matrix using the program Minitab (DOS Ver. 8; 
Minitab Statistical Software. 1991). 

SYSTEMATICS 

A total of 89 specimens of Bufo from the Department of Izabal. Guate- 
mala, was available for the initial analysis; because all collections were 
heavily male-biased, this analysis was restricted to males. Fifty-three speci- 
mens were referred to the “Blunt-nosed" group and 36 to the “Sharp- 
nosed" group. Comparison of the two groups using ANCOVA indicated 
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that the adjusted means of the groups differed in the following measure- 
ments: TIB, FT, HL, and TYMP (F « 0.00 1, df = 1, 86); the slopes of the 
two groups did not differ in these analyses {F > 0.05; df = 1 , 85). The slopes 
of the groups did differ in the comparison of FI {F < 0.05, df = I, 85); 
adjusted means of the groups were not compared for this variable. The 
groups were not different in the comparison of HW (Table 1 and Figure 
2A-D summarize and illustrate these analyses). Based on the qualitative 
and quantitative differences observed between the two groups, herein 1 
describe the “Sharp-nosed” group as 

Bufo campbelli nov. sp. 

Figs. 1 , 3-5 

Holotype. — University of Kansas (KU) 186320 (original number JAC 
5029), an adult male, from Las Escobas, 5.1 km W Puerto Santo Tomas, 
104 m, Montanas del Mico, Departamento de Izabal, Guatemala, obtained 
on 20 June 1980 by J. A. Campbell. 

Paratypes.— KU 190083-84; University of Texas at Arlington (UTA) 
A-l 8 198-99, 21673, 21676, 33047, 33570-73, 33576, adult males and KU 
190085, an adult female. All specimens are from the same locality as the 
holotype. 

Referred specimens. — See Appendix. 

Diagnosis. — A moderate-sized species of Bufo having the following 
combination of characters: (1) tympanum small, less than 50% width of 
orbit; (2) preorbital and pretympanic crests absent or weakly developed in 
large individuals; (3) tibia long, about 46% SVL; (4) feet long, about 46% 
SVL; (5) skin relatively smooth; (6) vocal slits present; and (7) snout 
acutely rounded in lateral view and pointed in dorsal view. 

Bufo campbelli occurs sympatrically with B. valliceps . but may be 
easily distinguished by the following characters in B. campbelli: longer 
legs; smaller tympanum; preorbital and pretympanic crests absent; 
smoother skin; longer head; and snout acutely rounded in lateral view, 
pointed in dorsal view. Bufo cavifrons and Bufo cri status are known only 
from the Sierra de Los Tuxtlas and the Sierra Madre Oriental, respectively, 
in Veracruz, Mexico, and are not sympatric with B . campbelli . These two 
species resemble B. campbelli somewhat in overall body proportions and in 
the absence of preorbital and pretympanic crests, but differ by having 
greatly hypertrophied supraorbital, postorbital, and parietal crests; B. 
cristatus also differs by lacking vocal slits. 

Description of holotype. — Body robust; head slightly wider than long, 
width 38.1% SVL, length 37.0% SVL: snout sharply pointed in dorsal 
view, acutely rounded in profile, rostral keel distinct; top of head flat; 
canthal, supraorbital, postorbital, supratympanic, and parietal cranial crests 



